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Smart cell-phones include many advanced applications and services, which allow their users to achieve various useful goals. 
However, many users face difficulties when upgrading their cell-phones devices to more advanced ones, partially because 
their applications include more complex patterns of use for achieving the users’ goals. We present a conceptual framework 
that aims to help overcoming usage barrier by providing smart cell-phones’ users a personalized knowledge service. The 
framework is based on the utilization of task models and on the tracking and analyzing the usage of the applications included 
in the smart cell-phone that enable to construct users’ stereotypes and suggest personalized help according to their usage 
patterns. It is assumed that the system monitors the usage patterns of the user, thus enabling dynamic update of his/her 
belonging to a stereotype. The user can override the suggestions and navigate independently in order to find the required 
knowledge. 
Keywords  
Task Model, Knowledge Service, Personalization, Smart Cell-Phone. 
INTRODUCTION 
Smart cell-phones providers are interested to facilitate their customers’ cell-phone usage in order to combat potential 
resistance for new technology adoption, specifically when the customers upgrade their cell-phones to new advanced ones or 
when new smart cell-phone applications are introduced in the market. Research (e.g. Chen et al., 2009) showed that users’ 
perceived ease of use and perceived usefulness have a direct and positive effect on users’ attitude, which leads to positive 
effect on behavioral intention (BI) to use the cell-phone. In addition, users’ self-efficacy affected BI and is a strong 
antecedent of perceived ease of use. These finding suggest that smart cell-phone adoption relies heavily on how users 
perceive the technology and whether they consider themselves capable of using it (self-efficacy). In addition, Chen et al. 
(2009) posit that it is important to design training programs so that trainees will develop positive attitudes to technological 
innovations and about their own capabilities to use these technologies. Such training programs, regarding the smart cell-
phones, may include successive stages where in each stage people will be trained with only selected and essential features of 
the smart cell-phone, for improving their self-efficacy beliefs, and only then more advanced features will be introduced. 
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One of the common practices for interacting with customers is websites with personalized services that are mainly focused on 
marketing (Koufaris, 2002; Jiang, 2009). Several studies in this domain are based on the flow theory (Csikszentmihalyi, 
1988) that deals with the psychological state of mind within an activity, and how actors feel with the environment they act 
upon. The flow theory refers to how people concentrate and take control over the environment, while filtering out irrelevant 
thoughts, and has been studied in the context of information technologies, computer mediated environments and marketing 
(Hoffman & Novak 1996; Koufaris, 2002; Jiang, 2009). Jiang (2009) revealed the impact of content relevance on customers’ 
positive attitude toward websites, specifically when goal specificity is high.  
While these studies focused on emotional and cognitive components of customers such as intrinsic enjoyment, perceived 
control, and attention focus as metrics for the online consumer experience, our study aims at understanding how users’ 
interaction experience with a website personalized service, which recommend on product’s tutorial which is relevant to users, 
can help overcome product usage barriers. Former studies that deal with personalized services were concerned with either 
commercial or learning systems. Personalized commercial services are based on technology that provide content and services 
tailored to customers, based on customer information and customer preferences and behavior within the provided service 
(Adomavicius & Tuzhilin, 2005). Personalized learning systems may provide knowledge either according to the learner’s 
knowledge, the learner’s location and needs in that location, and the learner mobility (Cui & Bull, 2005; El-Bishouty et al., 
2007).  
Our research focus on smart cell-phone knowledge personalized service that is based on users’ profiles that have been 
constructed both from their demographic information and from their usage of the cell-phones. Since the smart cell-phone 
usage is continuously tracked, the customer's profile is refined allowing an enhanced and dynamic personalized service to the 
users.  
Following Jiang (2009) findings, we suggest a smart cell-phone personalized knowledge service (SCP-PKS) conceptual 
framework which provides relevant content based on the user’s profile. This service can enhance the user's experience within 
the smart cell-phone knowledge website by providing relevant knowledge that matches his/her goals, towards overcoming 
smart cell-phone usage barriers and extending customer satisfaction. Since the users are first introduced with knowledge 
regarding familiar goals, this can better influence their PEOU, PU and self-efficacy that according to Chen et al. (2009) may 
have positive effect on their attitude and BI to use the smart cell-phone.  
The SCP-PKS conceptual framework is based on a task model (TM) framework that models and tracks smart cell-phones’ 
applications usage. The TM framework is based on the concept of viewing an application as a set of goals that a user can 
achieve, and accordingly realizing what the user is required to do in order to achieve any of these goals. The TM has two 
perspectives: a) User Tracking – tracking the user's activities for the purpose of usage mining; for this, all the usage scenarios 
of an application are modeled, hence representing technical low-level modeling; b) Goals prediction – tracking and realizing 
the user‘s goal while using an application to enable predicting the user's intention; for this purpose, a conceptual structure of 
the service is modeled, hence, representing high-level modeling. 
During the smart cell-phone usage tracking, the various goals of the applications are mapped according to user's usage 
patterns (i.e., the most utilized goals) and user's stereotype, hence creating the linkage between user stereotypes and 
applications’ goals. The proposed SCP-PKS utilizes this linkage for offering personalized navigation within a general help 
service. Once the user enters the application’s help service, a navigation map is presented, leading the user to the most 
relevant help instructions or tutorials for him/her according to his/her stereotype. The general help service provides help 
suggestions to all the application’s goals; the user can override the SCP-PKS’s map and navigate independently, for example 
when a user would like to learn about a new service that he/she has not used yet.   
The rest of this paper is structured as follows: First, the personalization theoretical background is discussed, with emphasis on 
personalized recommendations and navigation systems. Next, a theoretical background regarding the task model framework 
and the developed generic task model that served as the infrastructure for exploiting the users’ profiles are explained. 
Following, the SCP-PKS conceptual framework is presented. Finally, we summarize and discuss future work plan. 
PERSONALIZATION 
Personalization in consumer market is aimed at matching and recommending potential products to customer according to 
their preferences, goals and past usage behavior (Adomavicius & Tuzhilin, 2005; Frias-Martinez et al. 2006), allowing 
reduction of search efforts of users and mitigate the encumbrance of information overload (Liang et al., 2006). Previous 
studies that focused on the interaction between recommendation systems and customers dealt with the following 
perspectives: understanding customers through profile building, hence profile generation and maintenance, and profile 
exploitation (Montaner et al., 2003);  delivering personalized offering based on the knowledge about the product and the 
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customer, and measuring personalization impact (Adomavicius & Tuzhilin, 2005). There are several recommendations’ 
methods for building customers’ profile. Frias-Martinez et al. (2006) discuss these methods as user modeling processes of 
constructing data that represent user interests, goals and behaviors. In these processes user models are derived both from 
observable and unobservable information. The information for the user model is either provided explicitly by the user, or 
implicitly produced by the system, for enabling adaptive personalized service. Wei et al. (2000) classified recommendation 
approaches according to the type of data and technique used to arrive at recommendation decisions: popularity, content, 
association, demographics, reputation and collaboration. For extracting user preferences there are methods that differ in the 
way they calculate the users' preferences, either by direct interacting with the users, i.e. questioning the users’ preferences; 
semi-direct, i.e. users’ ratings; or indirect, based on tracking users’ actions in the recommended environment, i.e. hyperlink 
clicks (Sakagami & Kamba, 1997). Several studied examined user characteristics and product features on recommendations 
(Im & Hars, 2001; Hung, 2005). Liang et al. (2008) added a semantic expansion approach to recommendation system. 
However, all the studied recommendation systems are based on users’ behaviors within the recommendation system without 
taking into consideration users behaviors regarding the recommended product.  This has great impact on personalized 
systems since at the beginning the recommendation systems do not have any information about the user, hence requiring a 
learning phase and usage of a standard personalization. In addition, machine learning techniques that are used by the 
personalized systems need to cope with millions of users that a system can have, and be flexible to changes of users’ 
preferences (Frias-Martinez et al., 2006). The SCP-PKS framework presented in this research addresses these problems since 
the user-models are created and dynamically changed a priori, hence before using the service, by the TM infrastructure and 
therefore the personalized system does not require a learning phase and the user models are constantly updated. 
Personalized Navigation  
Personalized navigation is a mechanism for presenting various users with an environment that better suit the way in which 
they interact with the environment. It is part of personalized interface of web pages within e-commerce sites, typically 
dealing with issues such as customization of colors, folders, content organization (i.e. news, weather) and content updating 
frequencies (Frias-Martinez et al., 2006). Current personalized navigation systems aim at improving a user's awareness of 
resources available to them on the Internet and in intranets, while minimizing the effort required to discover those (Budzik et 
al., 2002). Budzik et al. describe a system named Watson that proactively retrieves documents from on-line repositories that 
may be relevant to users in the context of a specific task.  They further extend this system with communities of practice 
components that enable users to discover information from users with similar goals and interests, and communicate with 
them both synchronously and asynchronously. The users’ current tasks are derived automatically from their behavior in 
software tools, hence enabling to provide them useful resources in the context of the work that they are performing. Godoy 
and Amandi (2008) propose a method to derive semantically enhanced contexts that point out the information which is more 
likely to be relevant according to the user profile and the current browsing activity. They developed agents that act as 
browsing assistants who treat Web browsing as a cooperative search activity, tracking users’ behavior on the Web for 
learning user preferences and providing real-time display of recommendations. While most personalized navigation systems 
track the users in the same environment where the recommendations are displayed, our proposed personalized knowledge 
service (SCP-PKS) utilizes the already tracked cell-phone usage patterns for various users and goals as well as analyzed user 
profiles’ goals and preferences that are stored in the smart knowledge base. The logical infrastructure for tracking the cell-
phone usage is a task model (TM) that defines the structures and the possible activities that can be performed by users of 
interactive application installed in the device, as will be discussed in the next section. The proposed knowledge service does 
track the usage patterns of the users in the environment for refining the smart knowledge base of the system. 
TASK MODEL AS THE PERSONALIZATION INFRASTRUCTURE 
What is a task model? 
A task model (TM) is a logical description of activities that can be performed by users of interactive application (i.e. software 
systems that run on computing devices and involve user and system interaction) who are willing to achieve certain goals 
(Chen, Yen, and Chen, 2009). A TM can enhance the design of interactive applications as well as track user behaviors while 
using such applications. Mori, PaternÒ and Santoro (2002) describe task models as follows: “The basic idea is to identify 
useful abstractions highlighting the main aspects that should be considered when designing effective interactive applications 
[…] task models play a particularly important role because they indicate the logical activities that an application should 
support [...] Tasks can range from a very high abstraction level (such as deciding a strategy for solving a problem) to a 
concrete, action oriented level (such as selecting a printer). User task model (how users think that the activities should be 
performed) and the system task model (how the application assumes that activities are performed) correspond closely.”  
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PaternÒ (1999), and Mori, PaternÒ and Santoro (2002) elaborate on the use of task models: improve understanding of the 
application domain; record the result of interdisciplinary discussion; support effective design; enable requirement analysis - 
where, through a task analysis, designers identify requirements that should be satisfied in order to perform tasks effectively; 
design of interactive applications; support usability evaluation; identifying task efficiency or analyzing logs of user 
interactions with the support of task models; support the user during a session; and documentation. Mori, PaternÒ and 
Santoro (2002) claim that task models represent the intersection between user interface design and more formal software 
engineering approaches like UML that lacks the consideration of the user interface.  
Generic Task Modeling Framework 
The generic task modeling method enables representing cell-phone applications and track actual use of the applications by 
users, thus enabling the smart cell-phone providers realizing the users’ activities, learn about the efficiency of use of the cell-
phone applications, predict users’ intentions of use (thus avoiding erroneous use), and also predict interests in future smart 
cell-phone applications. The generic task model (TM) has two representations: passive and active. While the passive TM 
represents the available/possible usage scenarios of applications, the active TM enables tracking the users’ actual activities 
while operating the cell-phone applications. In addition, the TM has two perspectives: a) User Tracking – tracking the user 
activities for the purpose of usage mining; for this, all the usage scenarios of an application are modeled, hence representing 
technical low level modeling; b) Goals Prediction – tracking and realizing the user‘s goal while using an application to enable 
predicting the user's intention.  
Generic Task Model 
The task modeling method presented in this paper are part of the smart cell-phone research project aimed at tracking the 
activities of users of smart cell-phones while using the various applications included in their cell-phone devices. The TM of 
each application included in such cell-phone is represented in a Relational database. We distinguish between passive and 
active TM: the passive TM includes definitions of each of the applications, including their goals, tasks, screens and possible 
transitions between them, while the active TM includes the users’ activities when operating/using the cell-phone applications.  
The smart cell-phone TM has several perspectives: Passive perspective – static models of available applications on the 
devices; Goals’ perspective – static models of the conceptual structure of the service, hence goals hierarchies and linkages 
between screen inputs with goals; Active perspective – recording of the user activities. The captured screens representations 
are linked to the static models. Reuse perspective – The TM modeling enables reuse of existing models. For this purpose a 
special mechanism of inheritance is implemented in the TM modeling tool. Simulation perspective – The TM model includes 
graphic representations of the TM screens. This feature enables running a simulation of a TM scenario with the TM designer 
tool. 
The TM Designer Tool 
TM Designer is a graphical software tool, presented in Figure 1, aimed to model TMs of smart cell-phone applications. The 
tool enables the modeler to define a meta-model for an application, and to create a static instance of the meta-TM. The 
architecture of the tool consists of three layers:   
Model – defines the metadata of the model and the graphical definitions, hence their notations. We use a graphical 
modeling framework that automatically generates code for the graphics and the elements in the model. The elements in 
the model match the elements in the TM syntax and TM database entities.  
Logic – code that supports extended features such as import and export. 
Runtime Environment – used by the modeler of an application. In the runtime environment there are three views: a) the 
canvas, which is mapped to the main element that are currently modeled; b) the tool palette, which enables dragging 
elements to the canvas; and c) the properties view, which presents the properties of the selected element in the canvas.  
TM Infrastructure 
The TM and TM Designer tool discussed in the former sections are part of a TM infrastructure presented in Figure 2. The 
TM infrastructure is activated in the three main phases of the system's life cycle, namely: Modeling, Tracking and Analysis.  
In the Modeling Phase, a human modeler models smart cell-phone applications using the TM Designer tool. The modeler 
defines all the screens, the screen input elements and the goals of the applications. In addition, a unique signature is 
automatically captured from the client for each of the screens, representing the physical items of the screen. This process is 
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Figure 1: An example of a diagram in TM Designer 
The Tracking Phase is performed on-line when the user operates her smart cell-phone. The relevant passive TM is first 
downloaded to the user’s cell-phone. A special tracker module records the users’ activities, captures the user’s screens, input 
elements in each screen (SIEs) and goals, generating the active TM data-base. 
The Analysis Phase is activated by corporate managers. This phase uses the passive and the active TMs and activates 
intelligent analysis modules identifying usage patterns, error patterns, intention prediction, usability hotspots and more, 
generating the smart knowledge base (more details about the analysis phase are beyond the scope of this paper). 
SMART CELL-PHONE PERSONALIZED KNOWLEDGE SERVICE 
The smart cell-phone personalized knowledge service utilizes the analyzed user stereotypes stored in the smart knowledge 
base for recommending navigation patterns within a knowledge service site that targets new users of smart cell-phones. The 
knowledge service serves as the cell-phone’s tutorials where each user is motivated to learn first his/her most relevant goals, 
according to his/her already identified usage behavior, and then get acquainted with more new features. In case the user is 
familiar with the presented recommendations, he/she can navigate according to his/her interests. The tutorials can be based on 
the help data that is included in the TM, since the TM holds, for each goal, short and detailed explanations about what and 
how to do to achieve it. 
Smart Cell-Phone Personalized Knowledge Service Architecture 
The smart cell-phone TM and the organizational DB are the infrastructure for the smart knowledge, but are not part of the 
smart cell-phone personalized knowledge service, which includes several layers and presented in Figure 3. The organizational 
DB is utilized for retrieving the user’s personal information according which the users’ stereotypes are constructed. Since the 
data is aggregated in relation to users’ stereotype and not user’s specific data the privacy is kept.  
The Smart Knowledge base is constructed during the tracking of the smart cell-phone usage. The most relevant parts in the 
Smart Knowledge base are the users’ stereotypes and the goals that these users’ stereotypes activate. The Smart Knowledge 
base enables the Users’ stereotypes analyzer to relate a specific user to a specific users’ stereotype for realizing the user’s 
most relevant goals. Next, the Knowledge Navigation Recommender can extract and present to the user the required tutorials 
from the Tutorials Database. The Web Handler takes care of presenting the tutorials to the user in a menu-driven format that 
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site. The Interaction Layer Data Base aggregates all the interactions that the user has performed within the Knowledge 
Service site. The Interactions Database (DB) keeps all these users’ interactions for understanding the users’ preferences 
within the Knowledge Service environment. If the user didn’t enter the proposed navigations patterns, these patterns will not 
be suggested to him/her in the next site browsing session, but rather new patterns that may interest the user. The information 
in the Interactions Database is also utilized by the Users’ Stereotype Analyzer for refining the Smart Knowledge base, since 
the information exhibit the goals that a user was interested in and that may interest other users who belong to the same user’s 
stereotype. The Interaction Layer is responsible for handling the Interactions Database and mining the data base for revealing 























Figure 2: TM Infrastructure 
Illustration of the Smart Cell-Phone Personalized Knowledge Service 
The smart cell-phone personalized service begins by generating task models for various smart cell-phone applications. For 
example, the application Email is modeled according to the generic TM structure, and the TM database includes all the Email 
application’s goals, screens and how to activate the smart cell-phone in order to achieve a specific goal (i.e. to send a 
message). Then, when a user starts using the smart cell-phone, the system tracks the users’ activities and with the intention 
prediction algorithm recognizes which goals are the most prominent for specific users’ stereotypes. In our on-going example, 
the system identified that educated users, hence users with occupation such as lawyer or engineer, at the age range of 25-55, 
are utilizing the email option of the cell-phone, whereas uneducated users in this age are using mainly sending text messages 
via the SMS option. Therefore, when the lawyer enters the SCP-PKS site, the Users’ Stereotypes Analyzer relates the lawyer 
to a specific stereotype, based on retrieving the user’s personal details from the organization DB and matching them to 
existing stereotypes in the Smart Knowledge base.  According to the analyzed lawyer’s stereotype, which is “educated at the 
age range of 25-55”, the Knowledge Navigation Recommender sends the Web Handler the tutorials that are associated with 
Screens, 
Goals… 
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the most utilized goals for that stereotype, such as the email application. The Web Handler presents the lawyer tutorials that 
relate to the email application in the SCP-PKS site, and enables the lawyer to navigate to other tutorials according to his 
interests (e.g. the camera application, music downloads and more). The Interaction Layer tracks the site for identifying the 
lawyer’s usage patterns for realizing the goals that may interest the same identified stereotype and saving these patterns in the 
Interaction DB. In case the lawyer is interested in new goals, such as taking a picture with the camera, that were not identified 
in the Smart Knowledge base, the Users’ Stereotypes Analyzer will update the Smart Knowledge base, so when a user with a 
similar user’s stereotype will connect to the SCP-PKS site, the tutorial of this goal - in our case taking a picture with the 
camera - will be presented too. The same site will present to another user, for example an uneducated grocery owner at the 
age of 25-55, first the tutorial that relates to text messages (SMS) rather than the email tutorial. In case the uneducated user 
will be interested in more sophisticated applications, the user’s stereotype related goals will be updated and these tutorials 
will be presented to other users with the same stereotype.  
We believe that such personalized service can have a positive effect on new cell-phone users, both regarding their BI to use 
the cell-phone and also regarding their self-efficacy. In particular, having a service that can train them efficiently, with 
relevant information that most interests them, following the flow theory that fosters filtering out irrelevant information that 
distract their attention, enable them to start using the cell-phone immediately after purchasing it. Their first good experience 
with the cell-phone may develop positive attitudes and encourage them to use more advanced capabilities of the cell-phone. 
 
Figure 3: Smart Cell-Phone Personalized Knowledge Service Architecture 
SUMMARY AND FUTURE WORK 
We present a novel architecture of SCP-PKS, the smart cell-phone personalized knowledge service that will facilitate new 
smart cell-phone users overcoming usage barriers, in particular when replacing or upgrading their cell-phones. The 
architecture is based on a generic TM that enables modeling various smart cell-phone applications and a smart knowledge 
base that is created during tracking and analyzing usage patterns of users of the smart cell-phone. Since the smart knowledge 
base holds the most relevant goals of the smart cell-phone services for different stereotypes of users, each user can be offered 
first with the most relevant tutorials, in addition to other tutorials that relate to other existing cell-phone services. Tracking 
the usage patterns of the suggested SCP-PKS will help identifying additional interests of smart cell-phone users for 
enhancing further tutorials offering for the various smart cell-phone users’ stereotypes. Our research aims to investigate the 
suggested conceptual framework on real smart cell-phone applications for realizing its benefits to users, and to learn how the 
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recommended navigation patterns that are based on users’ stereotypes enable users to overcome usage barriers and augment 
the new smart cell-phones’ usage.   
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